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METHOD AND DEVICE FOR CONTROLLING A VEHICLE WINDSCREEN CLEANING SYSTEM 



(57) The proposed mettiod involves setting the 
period of the intermittent action off the windscreen wiper 
blades or washer by means of a control lever. This is 
done by determining and recording tfie period between 
the two most recent actuations of those units; a longer 
period of action for. for example, the windscreen wiper 
blades is set by briefly switching tiie control lever to 
"stand-by" mode. Once the predetermined stand-by 
period has elapsed, the operating period for the wind- 
screen wiper blades is reset on the basis of the two 
actuations mentioned above: tine first of these following 
the stand-by period consists of one of more complete 
oscillating movements whose number Is limited by 
switching the operation of the windscreen wiper blades 
to stand-by mode. In the on-bcard control unit for the 
windscreen cleaning system, the buttons for actuating 
the windscreen cleaner and washer and the buttons for 
switching the windscreen wiper and washer to stand-by 
mode are configured in pairs in such a way that they can 
be pressed simultaneously by the driver with one finger. 
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Description 

Field of invention 

The present invention relates to the electronic 
equipment of vehicles, specifically to the system of vehi- 
cle cleaning, and more precisely to methods and 
devices, designed to control the operation of a vehicle 
windscreen cleaning. 

Background of the Invention 



One of the most Important characteristics related to 
the traffic safety of a vehicle windscreen cleaning sys- 
tems, containing windscreen wiper blades (wipers) and 
a washer device, is the ease and facility of setting tiieir 
optimal operating mode. Most of the known inventions 
(US patent # 4.492.904. cl. 318/444). designed to 
improve the above characteristics concern mainly the 
improvements, linked to the method of control of wind- 
screen wiper blades or simply wipers operation, working 
in the intermittent mode. This is due to the fact that the 
choice of optimal mode of their work is directiy linked to 
the traffic safety, as high oscillation frequency of wipers 
worsens the driving conditions because of the mechan- 
ical impact on the driver's vision, while low oscillation 
frequency leads to the increase in windscreen pollution. 

Most of known inventions are designed to simplify 
the methods of switching wipers activation frequency, 
which is usually predetermided. One of such methods is 
described in several patents (German patents DE 35 29 
004 C1 . DE 42 05 268 C1 , cL B60S 1/08), disclosing tiie 
device to control the screen-wipers, consisting of a con- 
trol lever with three fixed positions. With each brief 
switching of the control lever from one position to the 
other and backwards the sequential change in tiie dura- 
tion of wipers activation interval. 
But such method of controlling takes the driver too 
much time and. besides, it does not provide the possibil- 
ity to set an optimal mode using the minimum number of 
control lever reciprocating movements. 

Also known are the devices, using the method of 
setting the optimal interval of wipers movement in con- 
formity with driver's subjective assessment of tiie overall 
external conditions and according to the particularities 
of his vision. One of such devices (U.S. patent # 
4,375,610, cl. 31 8/444) allows the driver to set the dura- 
tion of the pause between wipers movements by switch- 
ing them on with a special button after tiie needed time 
passed after the most recent movement of screen-wip- 
ers, after which a control device registers tiie value of 
this Interval and ulteriorly switches on periodically the 
wiper with pauses equal to this time. This device com- 
prises two control unit : tiiree-position mode switch (off- 
pu!se-on) and a button for setting the duration of the 
pause. The first drawback of this device is tiie existence 
of two control units, the second - tiie difficulty to change 
the interval, for example to increase it. This is due to the 



fact tiiat the change of wipers movement inten^al is 
made only by resetting tiiis inten/al by means of snap- 
ping the mode switch to tiie con-esponding position and 
two sequential press on the pause duration button. 
5 To remove tiie at)Ove drawbacks a device was pro- 
posed (German claim DE 41 36 724 A1 . cl. B 60 S 
1/08), which uses one control lever witti. at least, two 
fixed positions ("Working mode ON" and "Interval mode 
ON") and one non-fixed position "Pause". 
10 The drawback of tiiis device is that tiie duration of 
the pause between wipers' fravels does not affect the 
duration of tiie pause. It deteriorates the quality of wip- 
ers' work, as it is known that after a long pause of wiper 
actuation more time is needed to clean the wind- 
15 screens, tiian after their further operations. When tiiere 
is need for additional cleaning of tiie windscreens, tiiis 
device requires to turn on tiie continuous working mode 
of tiie wipers; tiiis, f irstiy, complicate tiie use of tiie wip- 
ers, and. secondly, causes the necessity to have asec- 
20 ond f ixed position of working mode switch. 

Another drawback of this device is tiie discomfort of 
tiie driver due to the increase in wiper travel interval. In 
fad. three options of interval increasing (formula of tiie 
invention clauses 6.7.8) are examined in the invention 
25 desaiption. the first option comprising the movement of 
tiie control lever from tiie fixed position "Interval mode 
ON" to tiie fixed position "Working mode OFF" and ttien 
from the fixed position "Working mode OFF" to the fixed 
position "Interval mode ON", single-shot wiper travel 
30 being made during tiie most recent swvitch of wipers, 
which is very uncomfortable for tiie driver, because tiie 
setting of the new value of interval is to be made with a 
delay equalling this interval. This is due to the fact tiiat a 
driver takes the decision to increase the interval at the 
35 beginning of wipers travel, tiieir next operation period 
being witii an augmented interval. But the proposed 
metiiod of mode setting does not provide such possibil- 
ity. The examined drawback also applies to other 
options of wipers working interval increase. 
40 The common drawback of tiiese and of other known 
devices is tiiat, because of tiie particularities of the con- 
trol units, tiiey are not capable to use the examined 
metiiod to set an optimal working mode of windscreen 
washer. 

45 Yet another common drawback of these devices is 
ttiat they do not provkle tiie possibility to set using the 
control lever the intermittent-continuous working mode 
of windscreen wipers, which, in some cases, as it will be 
shown below, proves to be optimal. 
so Besides, the known inventions do not resolve the 
problem of interaction of this optimal mode setting 
metiiod witii the sensors of windscreen pollution, which 
can be set up on several types of vehicles. 

And anotiier drawback of tiie proposed devices is 
55 tiie lack of interaction between the working modes of 
windscreen wipers and windscreen washer. 
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Summary of the invention. 

The purpose of the present invention is to create a 
new method of windscreen cleaning system, allowing 
for maximum number of the wiper and the washer work- s 
ing modes, which can be set firstly, by means of only 
one control lever, and secondly, by using for this a theo- 
retically minimum number of driver's actions and to cre- 
ate a device to implement this method. 
The essence of the solution of the set task, according to 10 
the invention, is to set a bigger period of wipers action 
period by their additional switching by turning the con- 
trol lever for a random time interval to the position corre- 
sponding to the stand-by mode of their next actuation, 
after the set waiting period is elapsed, the generation of is 
wipers working period being renewed by the above- 
mentioned two actuation's, the first of these actuations 
after the elapse of time consists of one or several full 
oscillating movements, which number is limited by 
switching the wipers into the stand-by mode. 20 

Besides, using this method it is possible to set a 
continuous-intermittent wipers working mode by switch- 
ing then again during a set lapse of time, including the 
time of the end of their conrplete oscillation movement, 
decreasing the number of their complete continuous 2S 
travels by means of additional switching of wipers dur- 
ing the wipers travel to the stand-by mode of their next 
actuation. 

The advantage of the described method and device 
for controlling the windscreen cleaning system is, above 30 
all, the simplicity to set an optimal working mode of both 
screen-wipers and washer. In fact, to increase the inter- 
val between wipers travels, the driver needs only to per- 
form one action, that is to make at a random moment a 
brief deflection of the control level. 55 

Another advantage of this method is the possibility 
of setting with the same control lever the optimal param- 
eters of wipers intermittent-continuous operation mode. 

Another particularities and advantages will be clear 
from the detailed description, as well as from clauses 3- 40 
12 of the formula. 



Brief description of drawings 

Hereafter the invention is explained by the descrip- 
tion of specific, but not limited the invention, embodi- 
ments and supporting drawings: 
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so 



Fig.1 is a panoptic view of the control lever design 
to control the operation mode of screen-wipers; 
Fig.2 is one of the embodiments of control buttons 
on the steering wheel of a vehicle; 
Fig.3 is the block diagram to control the screen-wip- 
ers in a vehicle; 

Fig.4 is a flow chart of the main algorithm of screen- ss 
wipers control in a vehicle; 
Fig.5 is a flow chart of the extended algorithm of 
screen-wipers control in a vehicle; 



Fig.6 is a flow chart of the algorithm of additional 
functions control in screen-wipers operation; 
FiQ j is a flow chart of the algorithm of windscreen 
washer control in a vehicle; 
Rg.8 is a flow chart of the algorithm of cleaning sys- 
tem automatic control 

Preferred embodiments 

In the description of the embodiments of wind- 
screen cleaning system being examined, featured on 
the drawings, specific narrow terminology is used, for 
the sake of simplicity. But the invention is not limited to 
the adopted terms and it should be taken into consider- 
ation that each such term covers all equivalent ele- 
ments, operating analogously and used to resolve the 
same tasks. We are referring now to the specific 
embodiment of the invention, explained with the draw- 
ings. 

In Fig.1, digit 1 marks screen-wipers and digit 2 - 
jets of windscreen 3 washing device. Screen-wipers are 
fixed to the wipers' blades and drawn against wind- 
screen 3 of vehicle 4 with special springs. On steering 
column 5 control lever 6 is installed, controlling the oper- 
ation mode of screen-washers 1 and control lever 7, 
controlling the operation mode of windscreen washing 
device or washer, marked on the presented drawing 
with digits 8 and 9 and one fixed medium position, 
marked with digit 1 0. Self-reset to medium position 1 0 of 
control lever 6.7 is achieved by means of their fixing on 
movable pin 11 of switch 12 and on movable pin13 of 
switch 14. both having two non-fixed and one medium 
fixed positions off pins 11 and 13. Additional non-fixed 
positions of levers 6,7 are also possible. The drawing 
provides for and additional non-fixed position 15 of lever 
7, possible because of the presence of microswitch 16 
with spring-loaded button 17. Switches 12.14 and 16 
are linked to control unit 18 via cable 19. On the free 
edges of levers 6 and 7 are placed wiper operation 
mode switches (not shown on the drawing) having han- 
dles 20 on their axes. In the presented view, in the direc- 
tion of flash A, an embodiment of la/er 6 is drawn, 
operating at the same time as lever 7. This is achieved 
by introducing two additional non-fixed positions 21 and 
22. the functions of which are equivalent to the functions 
of positions 8 and 9 of lever 7. 

Fig.2 is one of embodiment of control buttons 
an-angement on steering wheel 23 of vehicle 4. Control 
buttons are arranged in pairs, screen-wiper actuation 
button 24 and washer button 25 being placed in a way 
that enables the driver to push them with one hand. But- 
tons 26 and 27 of screen-wiper and washer turning-off 
are placed in the same way. 

Fig. 3 is a block diagram of screen-wipers control 
device in vehicle 4. Control unit 18 includes an electric 
circuit, containing microprocessor system (MPS) 28. 
connected via a special interface, included in this sys- 
tem, to electric motor (29), linked via a mechanic drive 
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Inside unit 30 with wiper blades and it electric motor 31 
linked with washer elements, being inside unit 30. The 
mechanical linkage between the shaft of electric motor 
29 and wiper blades is effectuated by a standard mech- 
anism converting the rotation of motor drive in periodic 
sweeping of wipers 1. This mechanism includes electric 
contacts (not shown on the drawing), providing for the 
wipers return to the initial position after the voltage from 
MPS ceases to be applied to the electric motor. The 
linkage of electric contacts Inside unit 30 with MPS 28 
and electric motor 29 is effectuated by means of con- 
ductor 32. The shaft of electric motor 31 and the washer 
device elements (supplying tanK pulps, valves, tubes) 
located in unit 30 are also mechanically linked by 
means of a special mechanism, converting the motor 
rotation into a fiquid supply through jets 2. 

Each of main switches 12,14 has, at least, one 
common contact 33.34 and two contacts 35,36 and 
37,38. connected to MPS 28. The contacts of micros- 
witch 16. marked with 39. are also connected to MPS 
28. The contacts of operation mode switch, located 
inside the free end of lever 6, are marked with 
40.41,42.43,44. When contacts 40 and 41 are made, 
the main operation mode of wiper is provided, described 
in this invention. Contacts of operation mode switch, 
located inside the free end of lever 7. are marked with 
45.46,47. When contacts 45 and 46 are made, the main 
operation nxxJe of washer is provided, also described in 
this invention. The pairs of contacts of buttons 
24.25.26.27 and of microswitch 16 are marked respec- 
tively with 48.49.50,51 .52. By connecting common con- 
tact 40 to contacts 42.43.44 a fixed time period of 
screen-wipers intermittent mode is chosen. By connect- 
ing common contact 45 to contact 47 the washer opera- 
tion mode, set according to the method, described in 
this invention, is switched out. The number 53 marks the 
windscreen 3 pollution level data generating unit. The 
presence of such unit is sometimes provided in some 
vehicles. As a rule, unit 53 contains one or several wind- 
screen status sensors and a circuit for previous 
processing of signals, coming from these sensors. Any 
other functions, providing for additional driver's comfort 
(the choice of operation mode of windscreen washer, 
the choice of linear velocity of wipers travel on the sur- 
face of a windscreen etc.) can be assigned to one or 
several switches. For instance, by selecting the actua- 
tion mode of washer devices, it is possible to provide the 
supply off cleaning liquid onto the windscreen several 
seconds before the actuation of wipers. 

Fig.4 is a flow chart of the main screen-wipers con- 
trol algorithm in a vehicle. We shall now explain all 
numeric conventions, not marked on Fig.4- Number 55 
marks the action of Making contacts 40 and 41 , number 
56 marks the condition Was lever 6 switched to position 
8?. number 57 marks the action of Continuous work of 
wipers, number 58 marl« the condition Was lever 6 
switched to position 9?. number 59 marks the action of 
Screen-wipers action stoppage after their return to the 



Initial position, number 60 marks the condition Was 
lever 6 switched to position 8 after the time interval 
T<T0?, number 61 marks the action of Single switch 
and intermittent single action of wipers with actuation 
5 period tO+TO). number 62 marks the condition Was the 
l-th switch of lever 6 to position 8 made?, number 63 
marks the condition "Was lever 6 switched to position 
9?, number 64 marks the condition Has the overall 
switch-out took place? 
10 ng.5 is a flow-chart of an extended algorithm of 
wipers control in a vehicle. We shall now explain the 
numeric conventions, not marked on Fig. 5 Number 66 
marks the action of Actuation and intermittent action of 
screen-wipers with actuation period jtO+T (i), number 67 
15 marks the condition Was lever 6 switched to position 8 
after a period of time t (tO-a <t<tO+a) after the begin- 
ning of the most recent travel of screen-wipers?, 
number 68 marks the action Single actuation of screen- 
wipers, number 70 marks the condition Was the i-th 
20 switch of lever 6 to position 8 made?, number 71 marks 
the condition Was lever 6 switched to position 9 during 
the j-th travel of screen-wipers?, number 72 marks the 
condition Return of screen wipers after the j-th travel to 
the initial position, number 74 marks the condition Was 
25 lever 6 switched to position 9?. 

Rg. 6 is a flow chart of the algorithm, having addi- 
tional functions off screen-wipers operatton. We shall 
now explain the numeric conventions, not marted on 
Fig.6. Number 75 marks the action of Screen-wipers 
30 action in intermittent mode, number 76 marks the condi- 
tion Was lever 6 switched two times to position 8 or was 
it held in this position?, number 77 mari^ the action 
Operation of saeen-wipers in a continuous mode, 
number 78 nwks the condition Was lever 6 switched to 
35 position 9?. 

Fig.7 is a flow chart of the algorithm of windscreen 
washer operation. We shall now explain the numeric 
conventions, not marked on Fig.7. Number 79 marks 
the action of Making of contacts 45 and 46. number 80 
40 marks the condition Was lever 7 switched to position 8 
and briefly held In position 8?, number 81 marks the 
action of Washer actuation, number 82 marks the con- 
dition was lever 7 switched to position 8 and briefly held 
in position 8 after the period T<T1 ?. number 83 marks 
45 the actton of Periodic actuation of washer with the 
period equalling t(i)+T(0, nuni>er 84 marks the condi- 
tion Was lever 7 briefly switched to position 9 during the 
operation of the washer?, the number 85 marks the 
action of Stop of washer operation, number 87 marks 
so the condition Was the i-th brief switch of lever 7 to posi- 
tion 8 made?, number 88 marks the condition Was one 
or several switches of lever 7 to position 8 and holding 
of lever 7 made immediately after the stop of washer 
operation? number 89 marks the action of Washer actu- 
55 ation. number 91 marks the condition Was the i-th 
switch and a brief holding of lever 7 in position 8 made?, 
number 92 merits the action of Washer actuation, 
number 93 marks the action of Memorization of values 
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tG) and T(i). number 94 marks the action \Nas lever 7 
switched to position 9^ 

Fig.8 is a flow chart of the algorithm of cleaning sys- 
tem automatic operation mode. We shall now explain 
the numeric conventions, not marked on Fig.8. Number s 
96 marks the action of Request and Accumulation of 
data, coming from unit 53, number 97 marks the action 
of Selection of the most probable cleaning system oper- 
ation nruxJe when the data coming from unit 53 is 
changed, number 98 marks the condition Was the man- io 
ual correction of operation mode made?, number 99 
marks the action of Increase in data volume, number 
100 marks the condition Was the automatic mode 
switched off?. 

We shall consider first the operation of a device is 
having the minimum number of design features, neces- 
sary for the functioning of this invention. It should be 
noted that such embodiment of this invention can be in 
some cases the most preferable one, as the minimum 
number of possible positions of lever 6 (three positions 20 
8,9,10) provides the driver with most comfort when 
. selecting screen-wipers operation mode. The use of the 
three above-mentioned positions does not exclude the 
availability of other positions, including fixed ones. How- 
ever, the use of three positions 8.9 and 1 0 provides the 25 
driver with the possibility to choose the <^timal mode of 
wipers operation mode, without wasting his time on 
additional movements because of the presence of addi- 
tional control lever positions. The screen-wipers operate 
in conformity with one of the algorithms shown on Fig.4. 30 
Fig,5 and Fig.6. It should be also noted that all actions 
linked with control levers can be dublicated by corre- 
sponding buttons, the push of buttons 24 and 25 corre- 
sponding to the switch of levers 6 and 7 to position 8 
and the push of buttons 26 and 27 corresponds to the 35 
switch of control levers to position 9. 

The operation of the device begins after voltage is 
applied and all elements of control unit 18 are set to the 
initial position (action 54) and after contacts 40 and 41 
are made (action 55) by means of turning handle 20. 4C 
The performance of these and other actions, linked 
chiefly with the actuation of electric motor 29 and other 
external elements, is conditioned by the fact that after 
lever 6 reaches one of the possible positions, for exam- 
ple, position 8 or 9, contacts 33.36 or 33,35 of switch 1 2 4t 
are made. After the making of conresponding contacts. 
MPS 28 performs the controls through the internal inter- 
face using motor 29 according to the programs recorded 
in its read-only memory It can be noted that the embod- 
iment of lever 6 position with contactless pickups. When si 
there is need to actuate the screen-wipers, a brief 
switch of control lever 6 to position 8 is made by pushing 
it downwards. When the driver releases the lever, it 
automatically returns to middle position 10. When con- 
trol lever reaches position 8 ("YES" in condition 56). the Si 
wipers are switched into continuous operation mode 
(action 57), that is they begin to perform oscillating 
movements, until a brief switch of control lever to posi- 



tion 9 is made ("YES" in condition 58). When this posi- 
tion is reached, voltage from MPS 28 ceases to be 
applied to electric motor 29. However, because of made 
contacts inside unit 30, the electric motor remains 
turned on until the wipers return to their initial position 
(action 59). The further operation of the device depends 
on the moment of the next push on control lever 6. If 
time T(i) (1 is the ordinal number of wipers actuation 
after the end of action 59) elapsed after the end of most 
recent travel of wipers is less than TO value, preset 
when programming MPS 28. the switch of lever 6 to 
position 8 in time T(1) ("YES" in condition 60)causes a 
single complete travel of screen-wipers 1 and their fur- 
ther single intermittent operation with actuation period 
equalling tO+T(1). where tO is the duration of one com- 
plete travel (single actuation) of wipers (action 61). Oth- 
enwise, ("NO" in condition 60) the device goes to the 
stand-by mode till the next switch of control lever to 
position 8. which will be followed by action 57. causing 
the continuous operation of electric unit 29. The intro- 
duction of time TO considerably increases the efficiency 
of the described device operation, as after a long move- 
ment of vehicle in the rain and after the first actuation of 
windscreen cleaning system, the wipers, are, as a rule, 
actuated for quite a long period of time, during which the 
driver usually uses the washer and the screen-wipers 
make several travels on the surface of the windscreen. 
This is due to the fact that for relatively short period of 
time, the windscreen of a vehicle moving in the adverse 
driving conditions, becomes so dirty that the sin^e 
travel of the wipers is not suff icierrt. 
When there is need to decrease the period of screen- 
wipers 1. because of high pollution of windscreen, con- 
trol lever 6 is switched for the second time (1=2) in posi- 
tion 8 ("YES" in condition 62) resulting in the period of 
single intermittent operation of screen-wipers 1 equal- 
ling tO+T(2). With each new actuation of wipers, the 
period off their single operation will be less then the pre- 
vious period, i.e. t0+T(i+1) < tO+T(i) . tt is important to 
note that during the actuation of the wipers, the driver 
does not feel any discomfort linked with the delay in 
their actuation, because the command to actuate the 
elector motor is nnade in the very moment of contacts 33 
and 36 making. This decreases the delay of actuation in 
comparison with the above-mentioned device, 
described in claim DE # 41 36 724. The value of actua- 
tion delay decrease is determined by the time of open- 
ing of contacts 33 and 36 depending on such 
parameters as the length of control lever travel, the 
space between two contacts, the width of corttrol lever 
position sensor hysteresis, etc.. can be in the order of 
one second. When there is need to increase the interval 
t0+T(i). control lever 6 is briefly switched at a random 
moment to position 9 ("YES" in condition 63). and when 
there is need to actuate the wipers - to position 8 ("YES" 
in condition 60). Naturally, when control lever is 
switched to position 8 after time TO has elapsed ("NO" 
in condition 60) the wipers operate continuously, which 



5 



BNSDOCID: <EP ^085081 1A1_L> 



9 



EP0850 811 A1 



10 



is shown on the drawing as action 57. When overall 
switching-off occurs ("YES" in condition 64), for exam- 
ple, when voltage ceases to be applied, the device goes 
to the state where it was before instruction 54 was 
made. 

ng.5 is an extended variant of the device operation 
mode, linked with the generation by the control lever of 
wipers intermittent-continuous operation mode. Such 
operation mode provides a great comfort, when moving 
in the rain or after the rain, when lots of impurities raised 
by passing vehicles deposit on the windscreen, prevent- 
ing it from being cleaned with one or several complete 
travels of wipers. This invention provides the drives with 
the possibility to switch using one control lever the inter- 
mittent-continuous mode, but also to select the optimal 
parameters of its operation, proceeding only from the 
windscreen status satisfying in the specific moment the 
driver, if windscreen 3 is not enough cleaned by screen- 
wipers 1 after j number of continuous travels (action 66) 
the driver can. after short, but long enough to assess 
the pollution level of windscreen period of time a, switch 
control lever to position 8 CYES" in condition 67). In the 
moment t (tO-a < t < tO-i-a ) of switching control lever to 
position 8 (after the beginning of the most recent travel) 
a single actuation of wipers 1 (action 68) is made and 
the calculation and memorization in MPS 28 of new 
number j of continuous travels by adding one to the pre- 
vious j number (action 69). The screen-wipers will then 
operate in intermittent-continuous mode with the new 
number of continuous travels equalling j and with inter- 
mittent operation mode equalling T(i) + jt. When there is 
need to reduce time T(i) control lever is switched to 
position 8 ("YES" in condition 70). If before j travel of 
screen-wipers the windscreen status satisfies the driver, 
during j travel he can switch control lever 6 to position 9 
("YES" in condition 71). Then after the end of j travel 
(action 72) and computation of new j value by subtract- 
ing one from the old j value (action 73) the intermittent- 
continuous operation mode will function (action 66) with 
the new setting of the number of travels, included in its 
continuous component. In some cases to decrease the 
number of travels, switch of control lever to position 9 
("YES" in condition 47) is admissible during a short time 
interval after the completion of j-th travel. If control lever 
is switched to position 9 at any other moment ("YES" in 
condition 74). the screen-wiper is switched to stand-by 
mode and, after time TO has elapsed ("NO" in condition 
60), returns to the initial position. 

Fig.6 is a flow-chart of screen-wiper operation 
mode, containing some additional functions, linked with 
the actuation of known modes. It proves to be useful if 
control lever 6 has only one fixed position 10. In this 
case the actuation of, for example, continuous operation 
mode can be made at any time by means of two brief 
switches of control lever to position 8 ("YES" in condi- 
tion 76), the time between these two switches not 
exceeding the preset value. Another method of continu- 
ous mode actuation can be the control lever holding in 



position 8. As a sudden actuation of wipers continuous 
operation (action 77) results, as a rule, from a sudden, 
not steady, deterioration of visibility, due to a passed 
vehicle whose movement can pollute vehicle 3 wind- 
5 screen witii a considerable amount of water and dirt, all 
parameters, preceding the actuation of continuous 
mode, of intermittent and intermittent-continuous mode 
are retained (action 75) when switching back control 
lever 6 to position 9 of continuous mode actuation 
10 ("YES" in condition 78). This Is made by means of mem- 
orization of tine most recent or current time period of 
wipers operation in the memory of control unit 18. By 
equipping control lever 6 with a device, such as electro- 
magnet, holding it in one or several non-fixed positions, 
75 it is possible, in most cases, to give up some positions 
of the control lever, the functions of which can be 
assigned to tiiose non-fixed positions in which tiie con- 
trol lever stay in held status. The switch of the control 
lever to the heW status in the non-f ixed position can be 
20 provided by the same actions which were performed 
when actuating the wipers continuous operation mode 
("YES" in condition 76). It shoukJ be noted that other 
additional sendee actuation's are possible, which can 
be rested on control lever 6. For example, switching tiie 
25 control lever to position 8, when the wipers are moving 
on tiie windcreen surface, can increase \he velocity of 
their movement, while its switching to position 9 can 
decrease it. Additional microswitches, installed at the 
end of the control lever travel, can also provide greater 
30 comfort of its use. For example, a microswitch linked 
with MPS 28 can perform various service functions. We 
will enumerate only some of tiiem, actualized after the 
control lever, moved to the extreme position, acted on 
button 17 of microswitch 16, if the latter is installed at 
35 the end of le/er 6 travel : the overall cutting-off of the 
device, the actuation of screen-wipers with an 
increased velocity of movement, the switching of control 
unit 18 in the wipers continuous operation mode with a 
preset period of their work, actuation of washer 00, 
40 actuation of the means of lever holding in a non-fixed 
position, actuation of wipers continuous operation 
simultaneously with the supply of cleaning liquid on the 
windscreen, etc. If there is an additional microswitch at 
tiie other end of lever 6, the number of additional func- 
4S tions increases. 

Rg.7 is a fk>w chart of algorithm of windscreen 
washer system (hereafter washer) operation, which 
principle of action is analogous to the described one. 
The device starts to operate after voltage is applied and 
so after the setting of all elements of control unit 1 8 to the 
initial position (action 54) and after the making of con- 
tacts 45 and 46 (action 79) by turning handle 21. The 
first switch and holding of control lever 7 ("YES" in con- 
dition 80) in position 8, result in turning on of electric 
55 motor 31 and in tiie supply of cleaning liquid onto tiie 
windscreen ttirough jet 2 of the washer (action 81). The 
quantity of tiie liquid supplied through the above jets 
must be in proportion with t1 of driver's control lever 
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holding in position 8, as during such holding electric 
motor 31 stays turned on. When the control lever 
returns to position 10, the cleaning liquid ceases to be 
supplied and the system goes to the stand-by mode, 
waiting for the next switeh of control lever to position 8. 
after the performance of this switch before time T1 has 
elapsed ("YES" in position 82), the supply of cleaning 
system is renewed (action 83) and ulteriorly it is sup- 
plied in the windscreen periodically, with period equal- 
ling t1+T(i), where t1 is the time of the most recent 
(except the first after time T1 has elapsed) holding of 
lever 7 to position 8. T(i) is the time between the most 
recent actuation and switching-out of the washer, i - is 
the running nunrtber of washer actuation after the com- 
pletion of action 81 . It should be noted that time t1 can 
consist of small intervals when the washer operates. It 
enables the driver to spend liquid with greater precision, 
that is nfiore economically. Values t1 and T(i) are 
changed by switching control lever 7 to position 8 and 9 
in the corresponding times. Value t1 is decreaised by 
switching control lever to position 9 ("YES" in position 
84) during the washer operation, after which the liquid 
supply stops (action 85). while MPS 28 conputes a new 
value t1 (action 86). Value t1 is increased by additional 
actuation (action 89) of the washer by switching and 
temporally holding control lever 7 to position 8 ("YES" in 
condition 88). with time interval k5etween the start of the 
above switching and the end of time t1 not exceeding 
the set value. If the lever was switched to position 8 dur- 
ing the operation of the washer, time t1 will elapse and 
at the moment of lever return to position 10. Whichever 
of two methods was used, MPS 28 calculates the new 
value of t1 . which is shown on the chart as action 90. 
When there is need to decrease T(i) value control lever 
7 is switched to position 8 ("YES" in condition 91), which 
continues through the holding of control lever in this 
position, while MPS 28 changes parameters t1 and T(i) 
(action 93). resulting in periodic actiation off the washer, 
shown as action 83, being made with their new values. 
It should be noted that when control lever when control 
lever is briefly (without holding) switched to position 8 
("YES" in condition 87). only T(i) value, linked with the 
moment of washer actuation, changes, value t1 remain- 
ing unchanged in comparison with the value, which was 
valid during the most recent actuation of the washer. 
When the control lever is switched to position 9 ("YES" 
in condition 94). before the next actuation of the washer, 
the periodic operation stops (action 85). and the device 
itself switches to the stand-by mode, waiting for its actu- 
ation ("YES" in condition 82). which enables to increase 
the intenral of washer actuation. 

In the conclusion we shall consider the possibility of 
using this invention to improve the performance of auto- 
mated cleaning systems, which, despite a great number 
of inventions in this field, were not widely implemented 
in practice. This is because optimal frequency of clean- 
ing means actuation is selected the driver individually, 
as it often linked with subjective driving conditions 



(driver's acuity of vision, vehicle's velocity, traffic density, 
etc.). The method off improving the functionality of auto- 
matic system is made as follows (Fig.8). After the 
switching of the automated mode of systems operation 
5 (action 95) the accumulation of data (action 96). 
designed to be processed in MPS 28 and coming, firstly, 
from one or several windscreen pollution (status) sen- 
sors Installed in data generating unit 53, and. secondly 
from the cleaning system operation mode, turned on by 
to the driver using the device considered in this invention. 
The volume of data, due to be accumulated, can be pre- 
set by the driver himself, but another option, when such 
data volume is preset by MPS 28 itself, is also possible. 
It should be noted that part of the data coming to the 
75 Input of MPS 28 can contain information on other 
parameters, not linked directly with windscreen pollu- 
tion. This is due to the fact that, as it was noted above, 
the optimal mode of system functioning is also influ- 
enced by subjective factors, linked with the moving con- 
20 ditions of the vehicle. After the accumulation of the 
preset data volume, new information coming from unit 
53 and from other sensors (if they are available) is used 
in the computation of the parameters of new mode of 
cleaning system operation (action 97). The program 
25 algorithm, designed to conpute new mode can be 
based on the known principles, used in expert systems. 
In regards to our case, the essence of these principles 
consists in that on the basis of the rules of assertion 
deduction, which MPS 28 develops during its learning. 
so new cleaning system operation nxxie is determined, 
and if this mode does not coincide ("YES" in condition 
98) witiiin the set error with real mode, programmed by 
the driver using this invention, MPS identifies new rules 
off assertion deduction or increases the volume of accu- 
35 mulated data (action 99). When the mode of automatic 
operation (action 101) is turned off ("YES" in condition 
100), tiie system switches to the operation mode, con- 
sidered In this invention. The proposed method of inter- 
action between the device, described in this invention 
40 and automated systems of windscreen cleaning means, 
increases considerably the efficiency of their operation, 
as during use of a vehicle, the automatic system is 
''adjusted" for a specific driver. 

The proposed method has several advantages. In 
45 particular, it is especially suitable for the use with those 
vehicles, which can be used botii in adverse weather 
conditions and in intensive traffic. This is due to the fact 
that the actuation and the setting of tiie parameters 
even of tiie complex operation mode of tiie wiper (con- 
50 tinuous-intermtttent mode) require from tiie driver tiie 
minimum number of interactions with the conti-ol lever or 
buttons located on the steering wheel of the vehicle. 
The device provides for tiie possibility of changing at 
any time the operation, mode of the screen wiper and 
55 the washer. 

Another advantage of the use of the conti^ol lever 
with one fixed and. at least, two non-fixed positions is 
such simplicity of actuation inten^al increasing of. for 
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example, screen-wipers, which is not provided by any 
other existing inventions. In fact, the driver must perform 
in this case only one action, i.e. to briefly deflect at a 
random time the control lever to the stand-by position for 
the next actuation. 5 

An additional advantage of this invention is the pos- 
sibility to use instead of the control lever (or along with 
the control lever) buttons with autoreturn to the initial 
position, which can be located in the plane of the steer- 
ing wheel. '0 

Applicability 

This invention can be used in any type of vehicles 
equipped with screen-wipers. This invention is particu- is 
larly efficient when used with vehicles moving in 
adverse weather euid traffic conditions. This is due to 
the fact that the selection of the optimal screen-wipers 
operation mode, also including continuous-intermittent 
mode, can be made by the driver, firstly, using one lever 20 
with a minimum number of positions, and secondly, ade- 
quately to weather conditions where the specific vehicle 
is moving in. The manufacturing of the screen-wipers 
control system can be undertaken, for example, by car- 
making companies. 2S 

Claims 



of clauses 1 .2. characterized in setting the continu- 
ous-intermittent operation mode (66) of screen-wip- 
ers by switching them additionally ("YES" in 
condition 67) during a set time inten^al. including 
the time of the end of their complete oscillating 
movement, decreasing ("YES" in condition 71) the 
number of their complete continuous travels by 
switching, during the travel of screen-wipers, con- 
trol lever (6) to position (9) corresponding to the set- 
ting of their stand-by mode. 

4. The method of windscreen cleaning system control 
of clauses 1-3, characterized In setting the continu- 
ous operation mode (77) of screen wipers by dou- 
ble deflecting (TES" in condition 76) of control 
lever to position, corresponding to the mode of their 
single actuation, the time interval between these 
deflections of the control lever not ecceeding the 
preset value. 

5. The method of windscreen cleaning system control 
of clauses 1 -3, characterized in the setting of con- 
tinuous screen-wipers operation nwde by means of 
forced holding ("YES" in condition 76) of control 
lever in the position corresponding to the mode of a 
single actuation of the wipers, the duration of hold- 
ing must not be less then the set value. 



1. The method of windscreen (3) cleaning system 
control, by means of screen-wipers (1) and a 30 
washer, consisting in setting, using control lever (6) 

a value of the interval of screen-wipers (1) intermit- 
tent mode by determining and recording the period 
between the two most recent actuation's, each of 
which consists of one complete oscillating move- 35 
ment. characterized in setting a longer screen-wip- 
ers operation period by briefly switching at a 
random period of time the control lever to position 
(9), corresponding to the stand-by period ("YES" in 
condition 63) ; after the set TO time has elapsed, the 40 
value of period of screen-wipers (1 ) operation mode 
is regenerated by the above two switches, the first 
of these switches ("YES" in condition 56), after the 
stand-by period TO has elapsed, consisting (57) of 
one or several oscillating movements whose 45 
number is limited ("YES" in condition 58) by opera- 
tion of the screen-wipers to stand-by mode ("YES" 
in condition 58). 

2. The method of windscreen cleaning system control so 
of claim 1 . characterized in the actuation (81) of the 
washer during the first actuation of screen-wipers 
after the preset time TO. during which the wipers 
were in initial position, has elapsed, the washer 
being switched out by switching ("YES" in condition ss 
58) the screen-wipers operation to stand-by mode. 

3. The method of windscreen cleaning system control 



6. The method of windscreen cleaning system control 
of clauses 1 -5, characterized in the memorization of 
the value of the current period of screen-wipers 
operation after their switch to the continuous opera- 
tion mode. 

7. The method of windscreen cleaning system control 
of clauses 1-6, characterized in the setting by con- 
trol lever (7) of a value of the period of washer oper- 
ation by means of determination and memorization 
of the time between those two most recent actua- 
tion's, the time interval between which does not 
exceed the set value T1 , the time of washer contin- 
uous operation during each of Its periodical actua- 
tion equalling to the time of its continuous 
operation, preset by means of the control lever dur- 
ing the above most recent actuation (92). 

8. The method of windscreen cleaning system control 
of clause 7, characterized in the memorization of 
the washer continuous operation time when the 
value of washer intermittent operation period is 
determined by briefly deflecting (87) tiie control 
lever. 

9. The method of windscreen cleaning system control 
of clauses 1-7, characterized in the memorization 
(96). for the set number off cleaning system modes, 
of windscreen pollution sensors (53) indications, in 
tiie determination (97) of new cleaning mode 
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parameters when the sensors indications change 
or and when this nrxxSe coincides within the admis- 
sive error with the parameters of the real mode, set 
be the driver, in sending of special signal or switch- 
ing in automatic cleaning system operation mode. s 

10. The method of windscreen cleaning system control 
of clause 8. characterized in switchingout of the 
automatic cleaning system operation nnode and in 
increasing (92) the above set number of modes of io 
its operation during the first switch ("YES" in condi- 
tion 98) of the control lever to one of the non-f ixed 
positions. 

11. The device of windscreen cleaning system control, is 
containing control lever (6). having fixed position 
(10) and linked with control unit, characterized in 
control lever (6) having, at least, two non-fixed posi- 
tions (8) and (9), with control lever autoreturning 
from these positions to the initial position (10). so 

12- The device of windscreen cleaning system control 
of claim 11. characterized in having buttons (24), 

(25) . (26), (27) with autoreturn to the initial position, 
functioning as control levers (6), (7) and installed 25 
inside steering wheel (23) of the vehicle. 

13. The device off windsaeen cleaning system control 
of claim 11, characterized buttons (24). (25) of 
screen-wiper and washer actuation and buttons so 

(26) , (27) for screen-wiper and washer switching to 
stand-by mode are configured in pairs in such a 
way that they can be pressed simultaneously by the 
driver with one finger. 
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